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CZECHOSLOVAKIA 
Forestry. Forest Culvures. K 


Rzh3iole, No 6, 1959, No 24742 
Kriz, Ve3 Chliebek, Me3 Pekary He _ 


Glanditas Ajlanthus from Seed~Growing and 
Forest-Culture Pcint of View. 
Lesn. prace, 1957, 36, No; 3, 116-118 


Experiments on the preservation and sowing of 
ailanthus seeds in Czechoslovakia indicated 
that the highest germination is attained at 
the vernal sowing cf stratified (84 days) 
seeds. The preservation uf the seeds itn wine 
tertime in sma]l bags in a cool place produces 
no nosltive results, Good results were obtai- 
ned by the autumnal sovine of the seeds imme- 
diately after the harvest, —— M. K, Bush 
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UsrF/zlentricity = > Resistance of Mytals Apr 52 


"Resistence of Metale at ‘iigh Currant paneley in a Pulse Systen," L. A. Ignat*yeva 
onl 5S. Go Kalashnikov 


orber Exsper 4 Teoret Fis* Vol XXI1, No re pp 385-399 


Fest resistence ‘of thin wives of old, silver, copper, platimus snd tungsten was 
sto@ied fer current pulees of ation of the esder of tens cf sfcroseconds, and 
for currmt densities vp te 5.10° ii/eq en, depending on energy introduced: into 
the wires; I¢ wee found that in the cape ef gold, silver and copper the 
veneers coincides with that dom to low ntsi In cate of platinun 


tungstgn fo ewrent densities over 131 8q cm the resistance increases 
bah td Ses increases with i lewering of temp. Indebted to HN. Ne Sobolev and 


Ne Ae Caltars Feraived 20 Jul 53. 
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KLEBANOV, M.A., prof. (Kiyev); Prinimali upbastiyot BEREZITSKIY, A.V. (Kiyev); 
PEKAR', P.P.; SAVENEOV, D.I,; TARANENKO, MJ; MELAMED, ¥-A,; 
BORSHCHEVSKIY, M.L. (Odessa); VIL'NYANSKIY, L,I. (Khar'kov); 

SOKOLOVA, Yu.I. (Khar'kov);.ABERMAN, AsAz; KULAXOVA, S.A, (Simoferopol'); 
FUKS, R.A. (ogcrcretrevonl s BEZNOSCWA, Zh.A, (Vinnitsa); RUKLINA, 

WP. (Zhitomir); SIDORENKO, G.P, (Chernovitsy); D'YACHENKO, N.S, 
(Stanislev). 


Reduction in the periods of therapeutic pneumothorax following its 
use in combination with antibacterial thegppy. VYeach. delo no.12: 


Zo GOs | _ QORA 14:2) 

1. Ukrainskiy institut tuberkulesa ‘imeni foe pvalpe? o Kliebanov). 

2. Dispanser Yugo-Zapa shelesnikh dorog (for Aberman). 4 
(PNEUMOTHORAX “TUBERCULOSIS ) 
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PEKAR', P,P,, gtarshiy nauchnyy sotrudnik; SHEVCHENKO, L.A. (Bobrinets) 
GUN, S.I. (Genichesk) ; RYBINA, N.A. (Novo-Ukrainka) ; 
PASECHNIKOVA, 1.G. (Beroznigovatoye); MATVEYEVA, Ye.M, 
(ARBUZINKA.); PODOL'SKIY, L.G. gg eamene e ; GISHAYEVA, 


A.P. (Peschanoye); PYATOVA, A.S. (Varvarovka 


Efficacy of artificial pneumothorax in pulmonary tuberculosis 
patients under rural conditions, Probl. tub. noeS271-75 G26 
(MIRA 1.6:9) 


1. Iz Odesskogo nauchno-issledovatel'skogo instituta tuberku- 
jeza (dir. - atarshiy nauchnyy sotrudnik M.A.Yerusnikin). 
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oer Jetepist chernatnuyrh Gtatey, 7c. 6o, osivs, 1°¢. 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001239820014-1" 


EE BOVED FOR amas persorevne. ee ROP ee DOp TS ROON eS oU0r Yr 1 
Bue iss = : ’ 


pipreeceengys 


cetéd, Pekar', i.d. Prfektivnost' saretorno.o aeenita 1 nollepsctarasi. .+ actu.oc¢ 
neers Ci re lice Sederghernive (anc. d’essrtatsii,., lchen, ce issi 
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4 P Anais Leg Wie CHGS 3 
SC: letoniat Zhornal'nyrh ctates, 20. 70, oekva, 14°. 
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"A Recovered Pneumothorax Case," Prot. Tuber., No. 2, 


1949. Cand. Med. Sci., Uzbek Sci. Res. T. B. Inst., 
-c19L9~. 
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PEAR, P,P. 
length of therapeutic application of unilateral artificial pneunothorar. 
~ Probl, tuberk., Moskva no. 5341-45 Sept~Oct 1952, (CLML 23:5) 


1, Candidate Medical Sciences. 2, Of Odessa Scientific-Research In- 
stitute for Tuberculosis (Director -- Candidate Medical Soijences M. A, 


Brusnikin), 
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ROZENBERG, G.I., kand.med.nauk;_ESKAR’, P,P , kand. med, nauk; 
Hee ° e 
ZBLENEO, Yo,F,, kand,med.nank; SONOLEVA, L.I., nauchnyy sotrudnik; 
DUCHINSEAYA, L.V., nauchnyy sotruiinik 


Treatment of pulmonary tuberculosis with metasid and larusan, 
Pat.,klin.i terap.tub, no.8:126-130 158, (MIRA 13:7) 


1, Is Klyevskogo i Olflesskogo nauchno-dseledovatel 'skikh ineti- 
tutov tuberluleza, 
(TUBERCULOSI;3) (ISONICOTINIC ACID) 
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TARANENKO, M.I.3 LUCHINSKAYA, L.V.; PEKAR!, P.P.; TSITKO, T.M. 


Effectiveness of the treatment of tuberculosis, with antitacterial 
and hormone preparations according to clinical and experimental 
data, Probl. tub. 42 no0.12:39-44 '64. 

(MIRA 18:8) 
l. Kafedra tuberkuleza (zav, - dotsent MI, Taranenko) Odesskogo 
neditsinskogo instituta imeni N.I,Pirogova i Odesskiy nauchno- 
issledcvatel'skiy institut tuberkuleza (direktor M,A.Brusnikin), 
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Circulatory Systen. 
Ref 2hur Blol., No 11, 1958, 50251 


Pekar, 2 Boley 


a ” 
Pi itOns Pata 


Stalinabad Medical Institute 


On the Problen of Fields of the Overlapping of Blood 
Vessels in the Basal Ganglia and the Internal Capsule. 


Tr. Stalinatadsk. med. in-ta, 1955, 14, 75-79 


A study of cerebral blood vessels in nen ranging in ace 
fron 16 to 70 years was carried out by means of sinulta- 
neous injection of variously stained selatin>-lyceria 
pass into the antericr (ACh), medial (MCA) and posterior 
(PCA) cerebral arteries. Branches of ACA are distribu- 
ted in the capitulun of the caudatun and in the anterior 
part of the lenticular nucleus, branches of MCA in the 
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PERAR, L,, insh,-fisik 


Three mysteries of light. Znan, ta pratsia no.10:22-23 0 '62, 
(MIRA 15:10) - 


(Optics, Physical} 
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Distribution of electron velocities in the plasma of au 
Gtocbarge. 8.1. Pear. Awd. gordo sa ORNS 


4 Classe toe. malh, WOOT SH phys. 1OI8, He Th Knglish, ded 

: 5-4). The caw of an kical bowogeneuis plauia os -0®@ 

. cunsidered.  loflucnce of the walls (tevambination, aif. ‘ 

- fusion, etc.) is not taken ato consideration.  Uuder ; | .@@ 

‘ plasma conditions Coulumb's interaction of the electrons .j,e@ 

i leads to Maawell's distribution af electron energies. The : 

- inchastic culli nons of electrons with atoms distort aomew hut 200 
this distriluiion uf energics creating « shurtage af high. ¥ : 00 ie 
specd electrons un a surplus uf low-speed clectrons. js 
Elasue callixons of electrons with atoms and with iuns oa Pt 7 
are not essestial to the energy distribution. At sull- | ,@e@ 
cently high pressures the clastic cullisions tender the 7 
function of inpulers more symmetric. In the future it aw >| 300 
proposed to tuke up tbe cam af linear increas: of the Prob. <i¢@O 8 
alulity with the energy of (he eleetrun. W.R. Henn le 
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MRectifying effect of semiconductors with 
blocking » Bi fpltaman | (Mem. Phys. Kiev. 

8, 27--M).—Theoretical. he Geld furmed in 
the blocking layer of ii Seta favours 
diffusion of ions into the blocking layer only aid 
a corront is passing in the favoured direction. K.T 
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RMectifying effvet cf semiconductors \vith Wecking leyers. .S_Pzxas.._ 
J. Bap. and Theor. Pays. U.S.S.R..B, 8, 9d. 634-830, 1090. Jn Russian. — 
The eurbor develops i theory of the rectilying action of semiconductors 
with bhoching layers. The distribution of potential am! space charge in a 
aamicosdector carrying a current is discussed, and the chasacteristic curve 
and cosfikcient of rectification are deduced. The ordcs of magnitude of the 
freqventy at which frequency dependence of rectification should occur ts 
calculated. The theory ie found to agree well with experiment. D.S. 
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BMoin}-Semiccadacter Contact and the Contest 
Poteatia) Drep.- 5..3.ieher (Mull dead. svt 
CRS. oe phys, bgt, VoL 5, Now 4/5. pp. 
422 933) In Mussian with Enjzhah summary) A 
thrary of the inctal-eenmonductor contact 19 cou. 
sateted which ditiess from (bow previvusty Keven 
by Mutt and Johneon by takng ito account the 
rbstabution of the coacententéon of conluc tung 
cleutiwme ts @ seintcomductoas Gaannd by the passage 
of the curtent. | Contact potential ditlcrensas and 


their dependence on curnat density Coukl thus be 
cakulated The experimental data of Lypabiake 
Peshorus & Pelvadibova (6820 abeve) contain the 
theory 
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PEKAR, S PA 54790 = ; 
User /Phynics Jai /Aug 1945 
Cryntais 
Eleatrons 


"“Iocal Quantum States of an Electron in an Ideal Joni 
Crystal,” S. Pekar, Inst Phys, Acad Sci Ukrainian 8&8; 


Kiev State U, 6 pp 
"Journal of Physics USSR” Vol X, Ho 4 


Study of the local states of’ an electron in an ideal 
oryatal: proof of stability; calculation of basic 
parameters, energy of heat dissociation and long-wave 
Limit of photoeffect. Received, 19 Nov 1945. 


5hr90__ | 
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“wesr/Prysics cc wtt~—<‘isSN Jal/ang 19h6 
: Poleri sation 
Dielectrics 


"antolocalization of an Electron in an Inertially 
Polarizing Dielectric Medium,” 8. Pekar, Inst Phys, 
| Acad Soi Ubrainian SSR; Kiev State U, 4 pp 


"Journal of Physica USSR” Vol X, Ko 4 


Study of the stationary local quantum states of 
electrons in a homogeneous, continuous, inertially 
polarizing dielectric, in which states the potential 
well ie due to the dielectric polarization of the 
medium by the electron itself. Equations for the 
ground state of the electron anf the Bigsenfunction. 


Received, 1.9 Nov 19h5. 
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PEKAR, S. 1 


"Tne retuod of eilective Vase vor cne abectrsn tot Da: occ oe ec Rs 
Poyetes, ley No 5, 19ue 


roys. inst.,AS beux “hur sSh, snd atev otnte v 
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ussr/Dielectrice Apr 1646 
Electrons 


"Anto-locnlization of the Electron in a Dielectric 
Inertially Polarizing Medium," S. Pekar, 8 pp 


“Zhur Eke i Teor Fiz" Vol XVI, No 4 


Discussion of quantum etatiorary local states of 
electrons in a homogeneous continuous dielectric 


polarizable medium, and determination of the energy 
and psi-function of the ground state of the electron. 


13747 
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USSR /Electrone Apr 1986 | 
Crystals - Measurements | 


“Local Cuantum States of Electrons in an Ideal Ion 
Cryetal,” S. Pekar, 8 pp 


"chur Exep 1 Teor Fiz" Vol XVI, No 4 


Discussion of local states of electrons in an ideal 
crystal, demonstration of the self-consistent states, 
and computation of parameters, the energy of thermal 
dissociation, and the red toundary of the photo- 
electris offect. 
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. kar. Zhur. sport . “1 with tl «f tianit; and thi t 
Theory of colored crystals. s. 1 Pe pertrum as compated: wi veced timit, an ¢ grea 
. NOS NU(1947).— The F-centcts sstd. with of the cond. zone, 5 ¢.¥. for KCI, as compar d 
Hellas Balsa Piel are treated as electrons with she pra F hace we ev . The Facet ives 
localised in a crystal is the neighborhood cl a lattice point for the oxcillatot strength af the most strongly absorbing 
: potential well transition 1s - 2 p, far th grlaron 0.93, and for the F- 


halide jon, with the adda. 
sing eb of tHielee, polarization of the crystal by center, O.8 and 0.75, ate n= dand J, resp. in agreement 


is3 esult 
ie ieaksed clectran itself Considerations ot ir en- with the exptl. 8 and G7 for NaCland KCL resp. The 
etgy spectrum and the wave function of an electron in an model further accounts for the absence of line structure in 
Fecenter correspomiing to that model show that, in the the F-band, and provittes a qual. interpretation of the 
absorption of tight in the F-band, the electron passes tou photovond. ant its temp. dependence. The theoretically 
dimrete bevel of the cuergy spectrum, ead not into t call. ratio of the thermal diswcn. energy and the quan- 
cond. sone, as is commonly sccepted. This point ot view tum at the maa. of the F-absorption band is in fair agree- 
is su both by facts unrelated to tbe particular ment with the data of Smakula 'C.4. 26, 3236") for alkali 
norte! chosen, and by conchisons drawn from that macdel, iwetal halides. The effective mass of the electron can be 
The let group includes the sharp drop of the pbotocond. estd. from the position of the max. of the F-absorption 
colored crystals on deep cooting, with the shor mi hand. The electronic cond. of tonic crystals can be inter- 
maining unchanged; the neatly sym, Gaussian shape preted with the polaron assumed to be the main carrier. 
trum curve, and the sinall width of the N. Thon 


the alsarption sper 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239820014-1" 


239820014-1 


= 


. i 6-00 ROO 


SS RPLO ER we 


' 
Thermlonic emissiop from metals coated with a thin ai be Tu j v ‘ng i: 
lay Store TON. SL. Pekurjand Q, £. Lenrase- J le 
vich § Zhur. Tekh, Vis. Trier ine ed Mheoretical oe ee 
Paper. The thermionic emission from a thin layer of an ‘ lA 
electronic semiconductor lying on a mectaltic substrate fa 


ealed. by using Richardson's 
of -mportant elec. fields in the 
Asa result of these fields, dipole layers are induced on the 
seriiconductor, and there is a corres poudiag change itt the 
work function. In the presence of strong ficlls there fs 
an aimpere-voltage characteristic sshich is independent 
of the (rausparency coeff. of the semiconductor-vacuum 


boundary, cee ene We Roth 


formula. The existence 
scnuconductor js fecognized, 
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New conception of the electronic condoetivity of tons ee 
5.4, Vober {Kiev State Univ.). J: kxpil. ~-e®e 
SSR) 18, pes VC EON) CID Russian); 
Basie cartes of the cond. in tonic ae 


5 ci. CA. 41, bie 
3 emiconductors are fot electrons tn the cond. gone but 
. “polarons,” 1€- self-loralized ekectrons maintained fo "es 
- ttn atate by the dike. polarizati of the cryptal under 
the influence of the fiekt of the foralized electron. Transi- , oe 
toons fron the ronal to the polaron state bs accompen! ‘ree 
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: 
é 


ny again of enetty- Int oti, } 
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pobarete |e ads to at sapere sso from which the vatstsee ca8d 
Value of w for NaCl by cath, at Ttbeg cm 7 ee consist 7 
ent with # << 8.49 from the Hall effect and the photuvond. T1500 
iEvans, C4. BM, 2248. Vatucs of « for Cud), Mod: "@0 
Ags, and BeAgid, fram eapu. date ‘af eles. cond. and ah 
the Hall comst., teing in nutere! agreement with thaw , "e 
theoretically caled. foe polarons, corroborate the peedorni- - =@@e 
nance of the rele of the latter over that af ronal clectrons = 
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"Combined resonance on impurity centers and in inhomogeneous magnetic fields." 


at submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24 
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""pePeotive Mass of the relaron," L.:D.. tanta, 8.I. 
' Fekar, Inst: Phys Problems, Acad’Sci USSR; Phys 
Inst, Acad Sci Ukrainian SSR, 5 pp 


"2koee Exsper 1 Tearet Fiz" Vol XVIII, Wo 5 


The conductor of current in an ionic lattice is not 
the zonal conductance electron bat a polaron. The 

- conservative motion of the polaron is studief as a 

- whole unit. The energy dependense of the system is 
'. given as @ fimotion or the alternating motion of tho 
|, polaron and. equation of motion of the polaron in an 
i external field. 
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WSR/Nuclear Physics - Polarons Sep 49 


“Ths Theory of Polarons," S. I, Pelar, Phys Inst 
Acad Sci Ukrainian SSR, 10 Pp 


, 


“Zhur Exeper 1 Teoret Fiz” Vol XIX, No 9 


RaHosn PAIS pated seRte 


, Copmiders a polaron in an ionic crystal. 
~| Commiders the oscillations of tho ions from 
the standpoint of quantum mechanics. Calcu- 
Jates the mass of a polaron in rectilinear motion. 
‘Obtains waves of polaron states. Waves have 
&@ Continucus energy spectrum. Discusses 
gcattoring of polaron wmvea dy optical 
cecillations of ions, and calculates the cor- 
. | Tesponding free mth and mobility of the 


USSR/Nuclear Physica - Polarons Sep 4&9 
(Conta) 


Polaron. With respect to magnitude, the cal- 
Oulated mobilities correapond with the measured 
mobilities of current carriers in semiconductors. 
Submitted 11 Apr 49. 


P 62/k9799 


CIA-RDP86-00513R001239820014-1" 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001239820014-1 


Scape ary on UE ESE 
See eI Reo ENE AS: 


"APPROVED FOR RELEASE: 06/15/2000 


ents RS) TS NO Lat Me aa 


PEKAR, 3. Tf. 155163 


+ one meng em ae enema mien enee = 5 ‘ai 


S8R/Phynice - Electrons, Conduction Mar 50 
Luminescence 


"Recombination of Conduction Electrons on Color 
| Centers in Crystals," §. 1. Pekar, Yu. Ye. Per- 
: lin, Phys Inst, Acad Sci Ukrainian SSR, 3 pp 


, "Zhur Eksper 1 Teoret Fiz" Vol XX, No 3 


Applies theory of recombination to colored al- 
keli-haloid crystals. Calculates displacement 
of Photoeiection, i.e., average path traversed 
by electron in direction of electrical field up 
_ to moment of its recombination on color center, 
. Compares calculated displacement with experi- 
= measurements. Submitted 31 Oct kg, 
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USSR/Physics - Semiconductors Mar 50 
Electrons, Conduction 


“Mme Theory of Recombination of Electrons in 
Semiconductors," S. I. Pekar, Phys Inst, Acad 
Sei Ukrainian SSR, 6 pp 


“nur Eksper 1 Teoret Fiz" Vol XX, No 3 


Discusses recombination of conduction electrons 
din charged and neutral centers. Makes quanti- 
tative study of case where probability of local- 
4gation of electron close to a center 4s suffi- 
cfently large and therefore velocity of recom- 
bination is limited and is determined by speed 


er] ___155768 
USSR/Physics - Semiconductors (Conta) Mar 50 


of electron diffusion to the center of recombine . 
ation. Calculates coefficient of recombination, 
average displacement of electron in external 
field, and electrical conductivity due to irradi- 
ation of crystal by light, X-rays, gamma rays, 
or charged particles. Submitted 31 Oct kg, 
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USSR/Physics - Lattices 
Conductivity, Hole 


Jun 50. 


“The Theory of F-Centers," S. I 
- I. Pekar 
Phys, Acad Sci Ukrainian ssp Pe eeaee 


“Zour Eksper 1 Teoret Fiz" Vol XX, No 6, Pp 510-522 
Considers ionic lattice in which a 

conductan - 
tron has been localized close to a vacant ade on 
the lattice vacated by @ negative ion. Calculates 
‘enerey levels and wave-functions of localized elec- 
tron and ions. Obtains F-band of light absorption 
with characteristic "bell-shaped" form, Theory. 
agrees. with experience: It explains well the fLornm.. 


USSR/Physics - Lattices (Contd) Jun 50 


of absorption band, its widening and shift toward 
red side when a crystal is "warmed up," and leads 
to correct value of energy of thermal dissociation 
of an P-center. Submitted 22 Dec hg. 
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free path of electrons 


A new 
> ned by the combined effect of 
A838 & result, the mecroelectroconduc- 


be less than in pure semiconductors with 
pacentration of current carriers. This investigation is 


Tt is calculated that the aependence of mobility (reswiting 
conalderntions) on concentration of impurity centers aiminishen. 
' The authors state that this should not be confused with the long known effect of 
', dissemination of charge(i impurities on mobility. Such dissemination may be 
_ Properly assumed only when the electron free path relative to lattice oscillations 
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_ USSR/Physics - Crystallography, "Jul 51 
Conduction Electron - 


"States of a Conduction Biseeson in an Taeal 
Howeopolar Crystal,” M. F. Deygen, S. I. 
Pekar, Phys Inst, Acad Sci Ukrainian SSR 


189TAL, 


803-808 : 
Studies possibility of elastic local deforma-: 
' thon of crystal by fld of an electron and: 
eee location of electron close to de- 
‘formation. Shows that such a self-conformal — 
local electron state does not exist in the . 


te . aaa 
WER /Physics - Crystallography, Jul 51. 
Conduction Electron (Contd) © 
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 erystal-continuum approximation, but exists in. 
more detailed (atomic) model of a crystal, if: 
_@ Suitable crit inequality is satisfied. In- 
‘leat case self-localized state is more fayor= 
' @ble for energy than free state of @lectron in 
_ the zone of conduction. Submitted 24 Jun -50, 
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UBSR/Physics . F-Centers 


Nov 51 


"Theory of F-Centers," §, 7, Pekar, 0. F. Toma- 
Seyich, Kiey State u 


"Zhur Ekeper 4 Teorét Fiz" vo) XXI, No 11 
PP 1218-1220 


A model of F-center ig represented by 2 electrons 


moving in the fielq Of & pos point charge (vacancy 
of neg ion or, excess pos lo 


880cliation and 
Submitted 26 oc+ 50. 
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eEings Leper a 


ah ara ci Bale Ser, Rel a ee sae 
: E Lsieso; Ahad Nauk S48 8. 1982, Shea. The aitimate: 
it object of this article 43 the Investigation of. thr eifect of the: |, 
“Ly L¢gonen, of donors on the metallic cond, of semicondactors.* 
‘a PbS casrying excess Pb is chosen as a typical rxample.. By ' = a 
is. gassing the polaron thuory of elec. con’, and by using 
the available data, the following conclushmns sre reached! : 
. When the coomn, of donors is very high the conen. of the 
. Guren!: carrier is Independent of temp, unt) thermodissocn. 
takes place. . The elec. cond. detreases..with temp. dr- 
-) cause 2] decreased mobility. When the conen, of donorade- 
Greases the energetic epectrum pf current cusriers splits Into 
2 zones. In the lower zone the concn, of the current care- 
riers de 3 exponentially om the distaree between the 
atoms of the excess nietal; jo the wpper gone the tarriers - 
move as iree pelsronsin an ideal crystal. ikt low temp. the 
greatest concn. of current carriez3 is in the Jower zose where, 
it 3s practically indepesdest of the temp,, while in the upper 
sone it warits exponentially with temp. 27 the excess metal 
“septers have 2 yalenze riccirous we bave a quaslicier.; 
"of they have oor, 3 pa3i-metal, As the concn. of doncrs 
Surther ‘decreases the motion of tbe carries in the lower, 
tone bixomes tmpossible, while in the opyer rooe nothing 
shanges basically and the crystal Decomes a semiconductor . 
ofan ocdinary donortypr. 2. =. N. Goldowski_e 
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USSR/Physics - Ionic Crystals Mar/Apr 52 


"Fundamentals of the Theory of Electrical and Optical 
Phenomena in Ionic Crystals," S.I. Pekar 


"Iz Ak Nauk SSSR, Ser Fiz" Vol XVI, No 2, p 231 


Brief contents of the monograph, "Study of Electron 
Theory of Crystals," 1951. Author and associates 
developed in 1945 the theory of polarons and F- 
centers. The incorrectness of considering the inter- 
action of electron with polarizing waves as a small 
aistortion and the nonsuitability of Bloch functions 
for zero approximation were demonstrated. The 


220T102 


effective mass of polarons, as current carriers, was 
GQetd. Pe and F'-centers were computed and theoretical 
F-bdands and absorption bands were in agreement with 
exptl data. * 


PEXAR, 5. 
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USSR /Physics - Luminescence Jun 52° 


"The Theory of Luminescence and of Light Absorption 
by Admixtures in Dielectrics," S., I. Pekar, Acad 
Sci Ukrainian SSR 


a Eksper i Teoret Fiz" Vol XXII, No 6, pp 641- 


Discusses phototransitions of electrons in sdmixt. 
“centers" of dielectrics and semiconductors. Takes 
into consideration the interaction of the optic 
electron with oscillations of crystal ions, leading 


ee ree! tt 


to a Grift of equilibrial positions of ions as a 
result of phototransition. Presents theoretical 
explanation and refinement of Levshin's law of 
enantiosymmetry (mirror symmetry) (cf ZS f Phys, 
72, 368, 382, 1951; Acta phys chim URSS:, 1, 685, 6, 
1935) as well as the limits of its applicability. 
Received 23 Oct 51. 
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USSR/Physics - Zone Theory Jun 52 
"Criticism, Partial Ex 

Cr planation and Limits of A 
bility of the Zose Th art aa 
ara eory of Electrons in Crystals,” 


"Zhur Tekh Fir" Vol XXII, No 6, pp 1062-1075 | 


Oa suggestion of the editors of "Zhur Tekh Fiz" a re- | 


view on slectron zone theo ine z 

Analyzes wave-functions oP ye A. Poe (ete oat ssa 

61, 1930)and criticizes some inaccuracies in appli- ! 
cations of conformablefields ~eferring to hia previous 
works (cf.5. 1. rexar, "Zhur Eksper 1 Teoret Fiz" 18 
525, 1948; tibia. "Investigations of Electron Pheory , 
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‘ vee 1951). Received 18 Mer 52, cites 
. F. Deygen and Pekar, " e = 
Piz" Vol XxI. 803, 1951. a ee eeeRee 4, Paces 
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USSR/Physics - Exitons, Luminescence 


21 Apr 52 
“EBxitons in Ionic Crystals,” I. M. Dykman, S. I 
Pekar 


. 


“Dek Ak Nauk SSSR" Vol IXXXTII, No 6, pp 825-808 
. Investigates the exiton. taking into account its 
| atreng interaction with the oscillations of ions. 
| Considers the case where the radi 

| Orbit or of the hole is 80 big that the inte 
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~-Gis quanta then induction in the finite state does 
not equal zero; the spectra of absorption and lumine- 
Scence in this case are reflected in the rather wide 


bell-shaped curves. Submitted by acad A. F. Ioffe 
23 Feb 52. 
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KRIVOGLAZ, M.A.; PRKAR, 5.1. 


etccnct 6 and luminescence 
Spectral pattern of mixed light absorption : 
iy dioteoerion: Trudy Geof.inst. no.4:37-70 '53. (MLRA a). 
(Dielectrice--Spectra) (Abnorption spectra) (Luminescence 
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’ ‘The miorotheory of the electron stale In orystale is - ; 
‘| presented and the infbience of micro-factors on interpreta- jf 
: tions of the phepomenilogical theory of the Influence of j a 
| sleetrons on optical and electrical Bb a ete ae | 
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usan/ Physics ~ Spectral analysis 
‘Card 1/1. Pub, 43 ~ 42/62 
~Authora 4 Pekar, 5, I. 


: Thtle: “ Form and thermal dependence of additional light and Luminescence absorption 
cogs .). °* bands in-solid and liquid dielectrics and semicor juctors 


Periodical ‘| Tavs AN SSSR. Ser, fiz. 18/6, 712-713, Nov-Dec 195) 


mame Abstract : Theoretical data are presented regarding the form and thermal dependence of 
i Gos Ave - Laight and luminescence absorption banis observed during the study of solid 
and liquid dielectrics and semiconductors, Mathematical. formulas establish- f 
ing the form and the thermal dependente of the absorption bands are presented. f 
‘Thirteen references: 10 USSR and 3 English (1931-1954). Table. 


Institution : Acad. of Sc.) Ukr. SSR, Phys, Inst. - 
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te rae AD. _ Theory. of strong. rovpliog af 3 partie 
ee ae Aaysteon) mith the meson fh. 37 Pa Zh, 
— La sper icon, Fit, 27, Re, 4 WD) NTE In | 
s Rossian. . : 
-A theory developed by the author previously in a 
stsies of papers discussing polarons 33 Formylatcd, but . 
jot applied, in this paper which is the Sst ofa mw 
series. ‘The meson dicld is divided into alow: anda 
* nigh-frequency part, and the former part is con- 
_ sidered to forma potential well in which the nuckeon 
~ goyes,. The period of she nucleon is assumed sinatl 
compared to the period of the Jow-Frequency. meson 
chi, so that ap adiabatic approximation can be vsed 
$a which the nucleon equation 3s to de solved with a 
iven méson freld and the meson equation with 2, 
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3ven nucleon field, in a type of seli-consistent Fe 
approach, - G2, BROWN 
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UsSR/Nuclear Physics - Meson field FD-033 


Card 1/1 Pub. 146 - 7/20 


Author : Pekar, 5S. I. 
agen Rat ie as icberenad ero eE 

Title : Criterion governing the applicability of the theory of strong pond of 
particles with the meson field 


Periodical : Zhur. eksp. i teor. £iz-, 27, No 5 (11), 579-589, Nov 1954 


Abstract : The author derives the conditions (inequalities ) governing the applica- 
pility of approximations that were earlier employed by the author (ibid., 
27 (1954), 398 and 4,11), in which he considered the nucleon localized at 
a discrete level in @ self-consistent meson-field potential well and mov- 
ing in @ translatory and rotary manner with the well. He considers some 
quantities which were not taken into account in the previous works men- 
tioned as small perturbations. 


Institution: Institute of Physics, Academy of Sciences Ukrainian SSR 


Submitted : Januery 18, 1954 
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USSR/Physics ~ Polarons FD-S93 7 
Caré 1/1 Pub. 146 - 17/20 

Author : Pekar, Seuss 

Title : Calculation of polarons by direct variational methods 


Periodical : Zhur. eksp. i teor. fiz-, 27, No 5 (12), 651-653, Nov 1954 


Abstract + The author checked the calculations of Lee, Low and Pines (Phys. Rev., 
90, 297, 1953) and persuaded himself that the number H=-0.C9 ev ob- 
tained by them is in error; evidently they had employed the author's 
formula in his semiclassical theory of polarons (S. I. Pekar, Zhur. 
eksp. i teor. fiz., 16, 335, 3h1, 1946). ‘The author shows the inap- 
plicability of the direct variational method, particularly the method 
of lee et alii, for calculating the effective mass of the polaron M; 
e.g. they obtained M=1.9m in comparison with the author's and Landau's 
M=150-400m etc. Ten references, h Western and 6 USSR (e.g. S. A. Tyab- 
linkov, ZhEIF, 25, 688, 1953). 


Institution : Institute of Physics, Academy of Sciences Ukrainian SSR 


Submitted : June 18, 195}. 
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title. Cne reference (1952). | 
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Author : Pokar, 8.1. 
Title 7 Riergy Spectrum of Conduction Rlectrons in a Crystal 


Orig Pub : Nauk. zap. Kyyivs'k. un-ta, 1955, 13, No 8, 29-38 


Abstract ; Examination of the behavior of eonduction electrons in the periodic field 
of a crystei. Group methods are used to cbtain a generalization of the known 


Blsch equation: A eo 


Lng hy =e X Fhe 


where T,, is the translation operator, and Vas is the exact wave function 

of the crystal, depending on the coordinntes of ali the electrons and of all 
the oscillating nuclei. It is show that in contradiction to the zone theory, 
it is impossible to determine the energy spectrum of the entire system from 

a rigorous solutisa of the problem cn the basis of the translational symmetry 
alone. An approximate method is given for studying the behavior of the con- 
diction electron in a dielectric crystal, and the energy spectrum of a low- 
energy electren in an ionic crystal is examined. It is shown that if the 
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USSR/Nuclear Physics - Quantum States fy ao ts 


Pub. 146 - 6/28 


Card 1/1 
Author : Pekar, S. I. 
Title Existence of quantum stationary stetes of point nucleons inter- 
acting with 4 mesonic field 
Periodical : Zhur. Eksp. 1 Teor. Fiz., 29, No 5, 599-604, 1955 
Abstract : The existence is questioned of stationary quantum states of 4 
system consisting of point nucleons interacting with 4 field of 
neutral or charged mesons. various operators of interaction of 
nucleons with 4 mesonic field are analyzed. In & nonrelativistic 
case of nucleon motion stationary states are inexistent in the 
case of pseudovectorial interaction. One USSR and 3 foreign 
references. 
Institution Physics Institute, Acad. Sci. Ukrainian SSR 
Submitted : May 22, 1954 
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USSR/Physical Chemistry - Cryatale, B-5 


Abst Journal: 
Author: 
Institution: 


Title: 


Original 
Periodical: 


Abstract: 


Referat Zhur - Khimiya, No 19, 1956, 60915 

Deygen, M. F., Pokar, S. I, 

None : 

Generalization of the Method of Effective Mass of Electron in the 


Case of Overlapping Zones and Several Interacting Conductivity 
Electrons 


Tr. In-ta fiziki AN SSSR, 1956, No 7, 108-115 


The method cf effective mass ie extended to the instance when 2 
lowest zones of conductivity are substantially overlapping and 
bottom of second energy zone is close to bottom of conductivity 
zone. Moreover this method is generalized for the instance of 
several interacting conductivity electrons. Considered are 
characteristics of energy spectra cf electrons cf local centers 
in the case of overlapping zcnee 
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, No 10930 


Author : Dykman, I.M., Pekar, S,I. 

Inst : Institute of Physics, Academy of Sciences, Ukraine, SSR. 

Title : Huclomesodynamics in Strong Coupling. III. Translational 
Motion, Meson-Field Mass, and Magnetic Moment of the 
Hucleon. ~ 

Orig Pub : Zh. eksperim. i teor. fiziki, 1956, 30, No 6, 1125-1141 

Abstract : The theory is constructed for an extended nucleon with 
non-relativistic form factor, strongly coupled with the me- 
son field (PS(PV)-variant of meson theory). The fundamen- 
tal results that can be obtained for a nucleon without al- 
lowance for the recoil are contained in the preceding in- 
vestigations (Referat Zhur Fizika, 1957, 173, 174). 
This work takes the motion of the nucleon into account 
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“YSSR/Blectricity - Semiconductors G-3 


Abs Jour : Referat ghur - Fizika, No 5, 1957, 12172 


Author ; Pekar, S.I. 
Fae eel 

Inst : Institute of Physics, Academy of Sciences, Ukrainian SSR, 
Kiev. 

Title : Invalidity of the Fermi-Dirac Distribution for Electrons 
of Impurity Centers in Semiconductors and in Crystal- 
Phosphors. 


Orig Pub : @&.- exsperim. i teor. fiziki, 1956, 31, No 2, 351-353 


Abstract : Fermi distribution takes place under two essential assump- 
tions: (a) The energy of the one-electron state should 

not depend on the distribution of the electrons by states, 

and (b) an interaction between the electrons with another 

subsystem is possible, but it is essential that the antro- 

py of this subsystem not depend on the a@istribution of the 
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SUBJECT ussk / PHYSICS cagp 1 / 2 Pa - 1696 

AUTHOR —PEKAR.S.1-_ 

TITLE Some Problena connected with the Theory of Semiconductors and 
Dielectrica, and Ways leading to a Further Development of the 
Theory. 


PERIODICAL Uep. fis, nauk, 60, fasc. 2, 191-212 (1956) 
Issued: 12 / 1956 


The phenomenological theory of aseajoonductors de in quite a satisfactory stage 
of development as regards the case of not too strong fields. The situation is 
somewhat lees satisfactory with respect to the theory of processes in which 
the local thermal equilibrium of conductivity electrons is destroyed. The 
phenomenological theory of semiconductors should be further developed in the 
following directions: Theory of semiconductor devices (rectifiers, triodes, 
thermoelements, photoelerents, etc.), generalization of the phenomenological 
theory for the case of strong fields and currents, further development of the 
problems of electric conductivity and diffusion of current carriers by 
additionally dealing with thermal conduction problems, consideration of 
exiton states, carrying out and computation of experiments for the separate 
measuring of the parameters of semiconductors when studying elementary 
phenomena. 

The stage of development of the theory of the kinetics of electrons in the 
conductivity zone of semiconductors is still unsatisfactory. Further develop- 
ment is necessary in the following directions: Development of a method for 
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Translation from: Referativnyy zhurnal. Metallurgiya, 


AUTHOR; 


TITLE: 


SOV/137-58-11-23282 
1958, Nr Il, p 206 (USSR) 


Pekar, 5.1. 
Inapplicability ‘of the Fermi-Dirac Distribution to Electrons of Impurity 
Centers in Semiconductors andCrystal Phosphors (Neprimenimost’ 
raspredeleniya Fermi-Diraka k elektronam primesnykh tsentrov v 


poluprovodnikakh i kristallofosforakh) 


PERIODICAL: Fiz. sb. L'vovsk. un-t, 1957, Nr 3 (8), po 129-132 


ABSTRACT: 


Card 1/2 


The statistical equilibrium distribution of electrons (E) on the energy 
levels of an impurity-type semiconductor is examined. It is noted that 
owing to the interaction of E their distribution may be different from 
the commonly used Fermi- Dirac distribution. Previously obtained 
results for crystals containing F and F’ centers are generalized for 
the case of arbitrary impurity centers. The calculation is performed 
with the aid of the large canonical Gibbs distribution. It is shown 
that at moderate temperatures the number of E in a donor impurity 
center equals N'= {1+ 6 exp [( €- +h y7RT}4 -l where « is the 
change in the energy of the system during the transition of E from the 
fundamental donor state onto the bottom of the conductivity zone, H is 
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SOV/137-58-11 23282 
Inapplicability of the Fermi-Dirac Distribution to Electrons (cont. ) 


the chemical E potential, and 6 is the ratio of the multiplicities of the degenera™ 
tion of the fundamental states of the ionic residue and of the neutral donor. The 
distribution obtained coincides with the Fermi-Dirac distribution only when 4 - 1 
which is usually not the case in impurity semiconductors. If the donors are atoms 
of a monovalent, bivalent, or trivalent element, then 6 is equal to 1/2. 2. or 1/6 
respectively. It is shown that the formulae for the parades of conductivity E and 
the thermoelectronic emission flux differ by a & factor from the usual formulae 


obtained from the Fermi- Dirac statistics. 
M. K 
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KRIVOGLAZ,M.A 0, PEKAR,S oie PA - 2338 
The Trace Method for Gonduction Electrens in Semiconductors, I.The 
Weak Interaction between Electrens and Oscillations. (Metod 
shpurev dlya elektronov provodimesti vpeluprevednikakh. Slabeye 
vzaimodeystviye elektronov s koletaniyami, Russian). 

Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vol 21, Nr 1, 

pp 3 - 15 (U.3.3.R.) 

Received: 4 / 1957 Reviewed: 5 / 1957 


The present work shows that the method of weak binding (the de- 
composition according te powers ef the constant of the interaction 
between conducting electrons and the osvillations of the lattice) 
does net at all necessitate restriction te low temperatures. In the 
case ef ion crystals rather extrenely high temperatures are 
favorable for the application of this method. With rising temper- 
ature the cenvergence of the analyzation of the theory of weak 
binding improves and the pessibilities for the application of this 
theory become wider i.e. they also cemprise crystala with binding 
of medium strength. 


By means ef the here suggested method the sum ef the states of the 
conduction electrons at any temperature can be cemputed. This method 
is here shortly called "trace-method"; it has the following main 
features: an operater is constructed, the trace of which (either 

the finite values of this trace and the coefficients of the 
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The Trace Method for Conduction Electrons in Semi-Co 
I. The Weak Interaction between Electrons and Oscillations.. 


development in series of the trace) is equal to the required 
physical quantity. The trace can be computed in any complete 
-system from erthenern functienss; for this purpese ne wave functions 
have te be selved at all, ner must the eigenfunctions ef any | ° 
eperater be determined. This is the technical advantage offered ° 
by the trace methed. The method developed here is also suited for 
the selution ef other preblems ¢-£. fer a nucleon which is in 
interactien with a mesen field. 


Crystalis with ion- lattices: The authers first confine themselves 
te the case that only the interaction between the electron and a 
branch ef the pelarized escillations ef the cubic orystal is ef 
essential impertance. On the ecoasien ef this interactien with 
the electren the long wave oscillations with little dispersion of 
the frequencies play the leading rele. The results thus obtained 
are then generalzid for a cubic crystal with seme branches of 
dispersion ef the lengitudinal polarized oscillations. 


Hemeepelar crystals: Fer reasens of simplicity, a selid with ise- 
trepic elastic preperties is observed here, in which the 
effective mass ef the conduction electrons is equal in all di- 
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KRIVIGLAZ,H.A., PEKAR,S.M. PA = 2339 
On the Method of, Traces for the Conduction Electrons in Semi- 
Genductere. Il. ‘he Variation Method. (Meted shpurov dlya elektro- 
nev prevedinesti*v peluprevednikakh, Il. Variatsionnyy metod, 


Russian). 

Izvestiia Akad. Nauk SSSR, Ser. Fiz, 1957+ Vel 21, Nr 1, pp 16-32 
(U.S.8.R.) 

Received: 4 / 1957 Reviewed! 5 / 1957 


The methed ef traces also used in this second part facilitates 

the determinatien of the energy of the eriginal state of the 
system. Especially ell results obtained by FEYNMAN can ve obtained 
if his appreximations are used. Mereever, it is pessible te con- 
pute the sum ef the states ef the system and the ether thermo- 
dynamic functions by means ef this methed at any desired temper- 
ature as well ae the dependence of the energy ef the system en the 
tetal monentun. 


First the elimination ef the degrees ef freedom of the elimination 
ef the system ie discussed. In the present werk the method ef she 
erdered operators is used; it is based en the fellowing: The nen~ 
cemmuting operators are marked by indices which indicate the 
pequence ef their effect: First the eperator with the smallest 
index takes effect. The trace ef the here observed eperator is 
then cemputed and the approximation method is discussed in detail. 


(effective) mass of the polaron. The here developed variation 
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AUTHOR» KRIVOGIAZ,MeAey PEKAR,S.1. PA - 2340 
TITLEs The Influence Exercised by the Polarone Effect on the Thermo- 
dynanice of Blectron Conduction in Seniconductors. (Vliyaniye 
polyaronn2go effekta na termodinamiku elektronov provodisosti 
vy poluprovodnikakh, Russian). 
PERIODICAL: Izvestiia Akad.Nauk S88R, Ser.Fiz-, 1957, Vol 21, Nr 1, 
pp 33 - 36, ee 
Received: 4 / 1957 Reviewed: & / 1957 


ABSTRACT: In two previous works the authors computed the Sum Z of the states 
of a crystal which has only one electron covagey Res alg may be 
written down in all cases in the form Z = Z\°/ y. Here Z\°/ de- 


notes the sum of the states of the same system with Jacking inter- 
action between the electron and the oscillations of the lattice, 


and y denotes the correction factor which is due to this inter- 
action. She results of the aforementioned previous works de- 
termine ¥ for any temperatures and any binding forces. In the 
case of weak binding | cannot differ considerably from 1, but 
in the case of strong coupling ¥, can be considerably greater 
than 1. Thus, J » 101) is obtained at a temperature at which it is 
true that Hw /k? = 3. If the concentration of electron conduction 
fe not too great (so that interaction between electrons can be 
neglected), the results obtained can be generalized for the case 
of H electrons of electron conduction in the crystal. the cor- 

Card 1/2 vesponding expreesion is written down. 
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Pekar, S.I., Buymistrov, V.M. 537-11-52/33 


The Polaron Theory in the Case of Arbitrary Strength ot the Bond 

Between the Llectron and Optical Vibrations of the fattice. (Teo- 
riya polyaronov pri proizvol'noy sile svyazi mezhdu elektronom i 

opticheskimi kolebaniyami reshetki) 


Zhurnal Tekhn.Fiz., 1957, Vol. 27, Nr 11, pp. 2667-2069 (USSR) 


Here the energy of the initial conditions of the polaron and the 
dependence of the energy on the aomentum.is computed by a simple 
variation method. The disperion of optical oscillations is neglec- 
ted. “he wave function is approximated, the characteristical parti- 
cularity here being the displacement of the equilibrium position of 
the normal coordimtes from the electron coordinates. An analytical 
expression for the polaron energy ig obtained, which in the critical 
case of a weak bond passes over into the exact result of the per- 
turbation theory and in the critical case of a strong bond into the 
result of the adiabatic approximation. 4he case of a atrong bond 
has been investigated more closely. The energy of the fundamental 
polaron condition, wh ch was computed according to the formula here 
quoted, lies in the intermediate zone (a~5, a ia the deviation of 
the square dependency of the energy on the momentum by at least 

7% below the energy obtained by R.P.Feynman (Phys.Rev.97,660,1955) 
(if the wee -link of the energy-decomposition is positive in the 
paper of Feynman, as he assumes). This paper will be published 
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The Polaron Theory in the Case of Arbitrary Strength of the Bond 57-11-32/33 
Between the “lectron and Optical Vibrations of the +attice. 


in detail in the "Zhurnal eks perimental 'noy teoreticheskoy fiziki". 
There is 1 Slavic reference, 
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BUYMISTROV, V.H1.,PEKAR, S.1. 56-5-32/55 

The Quantum States of Particles Which sre in Interaction with a 
Harmonically Oscillating Continuum, At Arbitrary Coupling Force. 
Part I:The Case Without Translation Symmetry. 

(Kvantovyye sostoyaniya chastits, vzeimodeystvuyushchikh 8 garno- 
nicheski koleblyushchimsya kontinuumon, pri Proizvol'noy sile sSvya- 
zi. I.Sluchay otsutstviya translyatsionnoy Simmetrii-Russian) 
ssa Teoret .Fiziki,1957,Vol 32,Nr 5,pp 1193-1199 
U.S.S.R, 

The syateng examined in the paper under review are described by 

a Hamiltonian of the following kind: 


d Oe ee = 5 > 9 
ie 2. 2my Ait BVM a be BEN Frat Lal R IE, 2p 
The paper explaing the Significance o each of the terms of this 
Haniltonian.Such a Hamiltonian ig encountered in many physical pro- 
blems.First of all the author of the present Paper develpps a ge- 
neral approximate method.In this context, the energy levels of the 
eysten are deternined with the aid of a direct variational method, 
and this for arbitrary values of the coupling cConstants.In the 
boundary cases of weak and strong Coupling the resulta obtained 
here go over into the generally known results of the perturbation 
theory of the strong Coupling, respectively .The paper under review 
investigates such Cases where the particles are localized in a po- 
tential pot formed by an outer field(no translation Symmetry). 4 
subsequent paper will deal with cases with translation Byanetry. 
The first chapter of the paper under review deals with the selec- 


range of me ium-strong coupling.A defect of this ap- 
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AUTHOR: Pekar, S.1.) 56-11~28/54 
TITLE: The Theory of Electromagnetic Waves in a@ Crystal in Wrich Exi- 


tons are Produced (Teortya eloktromagnitnykh voln vy kristalle, v 
kotorom voznikayut eksitony) 


_ PERIODICAL: Zhurnal Eksperim. i Teoret .Fiziki, 1957, Yol. 34, Nr 4y pp. 1022- 
- 1036 (USSR) 


ABSTRACT: The light waves whose frequency lies in the domain of exitonlike 
light absorption in the crystal or near it are theoretically inve- 
stigated. A devendence between the specific dipole moment of the 
polarization of the crystal and the electric field strength was 
found. This dependence may not be expressed by direct proportions 
as was hitherto assumed, but only by differential equations. The- 
refore Maxwell's equutions are more difficult to solve than it fol- 
lows from the phenomenological theory. It was possible to show that 
in the crystal a number or waves of equal frequency, polarization 
and direction exist whose index of refraction ig different. This 
phenomenon differs from the two-ray refraction and even occurs in 
isotropically polarized erystals. The presence of strong electric 
transverse waves in the crystal is proved. The surface electron sta- 
tes are skirted. The following problems are treated: 1) Dependen- 
ce of the specific polarization dipole moment on the electric field, 
2) Influence of the crystal surface on the exiton States. Lini- 

Card 1/2 ting conditions for the specific polarization dipole moment .Sur- 
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The Theory of Electromagnetic Waves in a Crystal in Which Exitons 56-4-28/54 
are Produced. 


face exitona. 5) Plane, electromanetic wves in the crystal; a) 
orthorhombic crystals, b) tetragonal crystals c) cubic crystals. 
There is 1 Slavic reference. 
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Polerons end gxeitons( Sverkhtonkoye yzreinodeystviye 
i grvireelektronnyy rezonans V polyaronakh i eksiton:nrt.! 


PERIODICAI.: Zhurnal Eksperimental 'noy {4 Tooreticheskoy Fizivi, 1959, 
Yol. 24, ube 3s BPs 584-647 (USSR) 


ABSTRACT: The present paper shows that in poleroen. and exeita1s + 
correction of enerny dependent on the hyperfine iat cacti. 
in firs? aporoximation is equel to 28TO- First the 

rator of the enerety of hynerfine interaction of Pr 


+ 


with the mage. c moaents of the nuclei of the ery sg. : 
+ ee tamen A “AN 
put downs Ye? Ue ey ~ Hite ( 3, curl curl Lem. ‘ 
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G Sty Ger 
Hore the index 1 enunerates the nuclei and Ue Ga Mex cener 
operrior of the hyperfine intorection of an @lectron “ith 
the magnetic moments of the nuclei of the type Jen Jonate 
the number of the node of tha ? th sublettices I, and I, end 
Card 1/3 €he spin of the nucleus and ite modulus; + denotes 
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Hyperfine Interaction and Spin-Slectron Resonance in gov /56-34 - 7-22.45 
Polzrons and Sxcitons 


the Bohr magneton; Uy the masnetic mormt of * ny71eus; € 
the distance fron the in -nucleus to tre electron. The 
operation curl is carries out in the eocrdinetes of tre 
electron. The llamiltoniean of the eryatnal my not eoniain 
the snins of the nuclei in zero’ th approxima’ ion. mon The 
wave cunetion of the crystal can be put down in for: of the 
product of the weave function x of the nuclear spins with ae 
function y(r,R) of the coordinates of all slecteone Fa" 
tie coordinntes of progressive motion of the nucle! ray, 

The correction (first approximation of the enersy’ tepen! 
on the hyperfine jntcraction i3 put down end the covers 


times transformed: U, gh ye : Pp, denotir 
Cepek iP Dea 
the projection of the total spin mouant {all nocitel af 


the €- type of the crystal. Py is actusliy equel tr zero dr 


the overage but in renlity it slightly Plucturtes. 7th 
incrzasing volume of the base region of the crystel ty eng 


: consequently also U tené to zero with Vv" . Therefore “he 
card 2/3 hy erfine interaction does not furnigh sny proadin ae in the 
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Hyperfine Interaction and Spin-Electron Resonence in SOV/ 56-34-22 /se 
Polarons and Excitons 


case of polarons and excitons, and this fact makes possible 
the experimental differentiation of polarons fron local 
electron centers. Then the authora shortly report on several 
works dealing with the seme subject. It would be interesting 
to find out why by illuminetiocn of the crystal such e hirh 
concentration of electrons can be produced thet the spin - 
~electronic absorption of radio wavos by excitons can be 
determined experiaentally. The excitons which ahsorhbed a 
radion quantum have e& much longer life with rerrrd to 
fluorescence than the usual excitons. There nre 5 referonces 
2 of which are Soviet, 


Institut fiziki Akedemii nauk Ukreinskoy SSR (Institute for 
Physics AS Ukrainirn SSR) 


Septenber 12, 1957 
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AvcTDHOR: eee ee sov/ 56- 34 -5-16/6' 


TITLE: The Dispersion cf Light in the Exiton Absorption Region in 
Crystals (Dispersiya sveta v oblasti eksitonnogo pogloshcheniys 
v k ristallakh ) 


PERIODICAL: Zhurnal eksperimental‘noy i teoreticheakoy fiziki, 1958, 
Vol 34, Nr 5, pp- 1176-1188 (USSR) 


ABSTRACT: The theory of light waves in exiton absorbing crystals devel- 
oped by S-I. Pekar (Ref 1) on the basis of a new relation 
between the specific polarization and the electric field is 
applied to cubic crystals. This paper is the immediate con- 
tinuation of the above mentioned paper (Ref 1), it predicts 
several new effects which may be verified experimentally. In 
the first part of this paper she author calculates the indices 
of light refraction. According to the opinion of the author, 
all attempts to develop a theory of the dispersion of light 
lead to incorrect results The author's new theory presents 
no such difficulties First, Fresnel (Frenel' Js formula is 
generalized for the poundary vacuunm-crystal. Formulae are 
given for the coefficient of reflection of light by the sur- 

Card 1/4 face of the crystal into the vacuun. fhe passing of the light 
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The Dispersion of Light in the Exiton S0V/55-34 5-16/61 
Absorption Region in Crystals 


through the boundary vacuum crystal is then investigated 
author investigates the following three cases 


cident longitudinal wave, incident (+) 
wave 


separately in- 
-wave and incident (-)}- 
The next part of the paper deals with the passing of 
light through 4 plane-parallel plate. In the case of a normal 
incidence of the light there are no 


longitudinal waves in the 
crystal. There are only four transverse waves,and formulae 


are given for the electric fieldsof these waves, Also if the 
refraction indices n, and n. 


are complex quantitys, there will 
bemo absorption of light in the plate. All the incident Light 
energy must be re-emitted by the crystal plate. The exciton 
absorption of the light in the crystal is caused by transitions 
of the system from the exiton states excited by the light to 
any other states that are different from the initial state. 
The exiton absorption of the light will be investigated in 4 
special paper This paper deals only with the cases with 
negligibly small absorption The theory discussed in the 

paper may be verified by the following experinents (but this is 
Caré 2/4 not a complete list of these experiments) : 1) Determination 
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cf the cases in which the slate is transparent for light in 

a considerable part of the spectrum. 2) Determination of the 
disper3ion curves by experimental determination of the re- 
fraction indices cf each of the 3 waves. Several ways of 
carrying out such neasurementdare discussed 

In this way three equations for Nys nh. and #a7re obtained any y 
means of these equations it is possible to determine the re- 
fraction indices. As an analog of Brewster (Bryuster)'s law 
in the ordinary theory, also ir the thecry Jiscussed in this 
paper, there is an angle of incidence. where the reflected 


beam is exactly polarized in the s - direction. Phe exiton 
absorption of lisht will be dealt with by a following paper 
There are 4 figures and 2 ercferences which are Soviet 


Institut fisiki Akademii nauk Wirainskoy SSI 
(Physics Institute, AS, U:.35R) 
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Pekar, 8. I. $0V/56-35-2-38/60 


The Energy of Excitons at Extremely Low Quasi-Momenta 
(Energiya eksitonov pri predel'no malykh kvaziimpul' sakh) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Ur 2 (8), pp 522-523 (USSR) 


The author divides the crystal into cubic regions and the 
quasimonentun of the exiton is assumed to be much lower 
than 1/L3 L denotes the edge of the cube. The wave function 
of the crystal is given as a linear combination of the 
antisymmetrized products of the wave functions of the 
partial regions. The exiton energy is deduced from this wave 
function in the same way as also in the method developed by 
Heitler (Gaytler) - London - Heisenberg (Geyzenberg). There 
is only the following difference: The Heitler - London - 
Heisenberg - method deals with the wave functions of the 
elementary cells of the crystal, but the method discussed 
in this paper deals with the wave functions of the above- 
mentioned cubes. The energy of the exchange energy of the 
electrons belonging to different cubes may be neglected. The 
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zero. If the excited 
is not degenerated the only renoining 
coefficient ¢ of the wave function ig 
occurs for all the excited 
for instance, for 
crystal for which the direction of 


fourth axis" (08 Ichetvertogo poryadka) z. In this case, 
there are 2 sets of extremal values Cy) cy of the 


for a given direction of 2 = 2/k, there 
The corresponding expressions for 
The energy 
discontinuity in the point ¥ = 0. 


Institut fiziki Akademii nauk Ukrainskoy SSR (Physics 
Institute, Ukraingkaya SSR) 
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AUTHOR: Pekar, S. I. SOV /56~36-2-16/63 
—— 

TITLE: Contribution to the Thoory of Light Abaorption and Dispersion 
in Crystals (K teorii pogloshcheniya sveta i disporsii v 
kristallakh) 


FERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, ir 2, pp 451-464 (UsSR) 


ABSTRACT: The present paper is a continuation of two previous investigations 
(Refs 1, 2) as a result of which the author showed that in the 
range of the exciton absorption of light in crystals dispersion 
is characterized by a number of particular features; thus, the 
square of the refraction index may assume different values 

as e.g. two values in the case of cubic crystals) for given 
propagation direction of the plane wave, given frequency and 
polarization. It was shown that longitudinal electric waves may 
exist in tho crystal (which have no magnetic field and no 
electric induction). These waves propacate in anisotropic 
crystals in certain definite directions, while in cubic crystals 
they propagate in arbitrary directions. The results obtaincd by 
these earlier works are discussed in the introduction. The 

Card 1/2 present paper generalizea the previously obtained results for 
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Contribution to the Theory SOV /56-36-2- 16/63 
of Light Absorption and Dispersion in Crystals 


the case of a finite lifetime of the excited state with respect 
to thermal transitions. For an extremely long exciton wave the 
dependence of its energy on the direction of propagation is 
investigated. The author develops a general theory of 
longitudinal polarized waves in crystals. In the transition to 
the limit of infinite lifetimes of the excited state the author, 
by taking the results he obtained previously (Ref 4) into 
account, obtained exactly the same results as are mentioned in 
reference 1. There are 5 Soviet references, 
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AUTHORS : Dykman, I. M., Pekar, S. I. 
TITLE: Light Waves in Crystals in the Range of Exciton Absorption 


and thee Impurity Photoeffeot 


PERIODICAL: Zhurnal eksperine ntal'noy i (ea fiziki, 1959, 
Vol 37, Nr 2(8), pp 510-521 (ussr) 


ABSTRACT: The aim of this paper is to estimate the amplitude of all five wve 
types generated in a crystal in comparison to the amplitude 
of the incident wave. The relations thua found are then used 
for the determination of the intensity and the frequency de- 
pendence of the impurity photoeffect, which in the range of 
exciton absorption have several singularities. In the first 
part the amplitudesof the electric field strength of the 
waves are calculated which occur in a cubical crystal illuminat- 
ed by monochromatic light. These calculations may be simpli- 
fied for the two following limiting cases: A) The ebsolute 
values of the refractive indices ny and n_ of the transverse 


waves are considerably in excess of unity. The general formulas 
found in a previous paper by S. I. Pekar can in this case be 
Card 1/4 simplified considerably, and they are also given explicitly. 
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